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Protein Conformation (Ciba Foundation Symposium 161); Edited by D,J, Chadwick and K. Widdows; John Wiley; Chichester, 
1991; xxii + 269 pages. £39.50. ISBN 0471929697 
Most of our knowledge of" the three-dimensional structure of 
proteins has come through X-ray crystallography, in which field 
a major role has been played by Sir David Phillips, in ,,vhose 
honour the symposium was held. 
Crystallography is still developing, for example with more 
powerful X-ray sources and techniques offering the promise of 
seeing enzyme catalysis in action if suitable 'caged' substrates can 
be released in synchrony throughout the crystal. But in recent 
years, NMR spectroscopy has developed to become an alternative, 
powerful technique for structural studies. Phillips closed the 
symposium with a quotation from the Talmud: "the rivalry of 
scholars increases wisdom', and indeed the proceedings clearly 
show how well the early rivalry between the proponents of the new 
and the established methodologies has been replaced by a 
appreciation of the complementarity o1"the information that they 
yield, 
Of great importance to both techniques has been the 
development of recombinant DNA technology, facilitating the 
production in quantity of proteins that are naturally available in 
low abundance, and also the production of proteins that have been 
modified in a variety of ways. The power of NMR has been much 
enhanced by specific or general isotopic labelling of amino acids 
which, with the development ofnovel pulse sequences, has greatly 
aided spectral interpretation. Combined with crystallography, 
site.directed mutagenesis has helped to reveal the functional roles 
of individual amino acids and the importance ot'th¢ different kinds 
of interactions concerned in protein stabilization. Stability of the 
native relative to the unfolded state may be increased both by 
mutations that enhance the stability of the native fold and by 
mutations unfavourable to the unfolded state. 
The folding process itself may be probed by NMR, but there is 
not yet a clear understanding of the pathways by which proteins 
fold, Indeed, there is increasing evidence that different proteins 
fold by different routes, some requiring the help of isomerases or 
chaperone proteins. 
The two experimental methods have been greatly augmented - 
and some apparent conflicts resolved - by increasingly powerfyl 
computational pproaches, which have been used to analyse 
structures, to simulate the dynamic behaviour of molecules, and 
to interpret and refine the experimental data, but a major 
outstanding problem remains an effective treatment of solvent. 
Although, as is so often the case with conference proceedings, 
much of the material in this volume can be found elsewhere, it 
brings together in a series o/" relatively short, up-to-date and 
clearly written chapters the salient features of these approaches, 
now seen to be complementary in aiding our understanding of
protein structure, protein l'olding, enzyme catalysis and molecular 
recognition processes. As is normal with Ciba Symposia the 
published proceedings include the discussion following the papers, 
often inconclusive, sometimes off at a targent, but frequently 
enlightening. 
A.C.T. North 
Cyt~hrome P450 (Methods in Enzymology, volume 206); Edited by M.R. Waterman and E.F. Johnson; Academic Press; 
San Diego and New York, 1991; xxxvii ~- 716 pages. $90.00 
The cytochromes P450 (Fell form: 450 nm peak with CO) 
saperfamily of at least 160 mixed function oxidase (oxygenase) 
enzymes in animal tissues, micro-organisms and plants catalyse 
overall a diverse range of eiadof~enous metabolic reactions, in 
addition to the well known biotransformation of xenobiotic 
compounds observed mainly in mammalian liver. Here, diettlry 
and environmental carcinogens uch as benzo(a)pyrene are, 
unfortunately, activated by particular isoenzymes ofcytochromes 
PUS0, while many other xenobiotic molecules are modified 
satisfactorily, often b v hydroxylation prior to conjugation, and are 
excreted mainly in the urine. A substantial proportion of recent 
investigations of enzymes has been devoted to the identification 
and mechanistic understanding of the individual members of this 
superfamily, partially because of the ubiquitous occurrence of 
some of its members which show wide acceptance ofsubstratcs for 
hydroxylation. Mechanistic explanation is sought in terms of 
molecular architecture that relates to precise binding orientation 
(and energy) of a particular substrate in the active site of the 
corresponding isoenzyme. 
As expected, therefore, this book consists of descriptions of an 
enormous variety of modern techniques used to study aspects of 
enzymes that range from genetics and DNA to enzyme isolation 
procxdures, assay and inhibitors, These are well grouped into 
twelve sections, each consisting of up to twelve brief chapters, of 
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a specialized nature, describing particular techniques. The editors 
are to be congratulated iu obtaining and classifying sixty four of 
such chapters in these twelve sections of this useful book. The 
sections in turn deal with methodology in particular areas that 
include gene nomenclature, enzyme modelling and protein 
modification; foreign (heterologous) gene expression in bacteria 
and yeast; genetic polymorphism; immunochemical methods, e.g. 
for isolation; assay of messenger RNA expression; regulation 
induction and turnover; cell culture including induction protocols 
in hepatocytes; regulation of gene transcription; assays for 
eytoehromes P450 and related activities (including activation of 
xenobiotics, using the Ames Sahnone[la test to detect mutagens); 
design and characterization finhibitors; isolation procedures and 
extrahepatic forms of cytochrome P450. 
Presentation of the detailed escription of the latest echniques 
in the study of cytochromes P450 gathered together (and 
classified) in this book will allow even further expansion of the 
practical and theoietical interest in this important field. Well 
documented techniques (and the appropriate control reactiong 
and pitfalls) are a prerequisite o a continued rapid advance in the 
understanding of this remarkable superfamily. Determination of
enzymes' full spatial conformation by X-ray diffraction studies on 
single crystals (where available), coupled with computer 
predictions of enzyme-substrate binding interactions will make a 
contribution to enzymology that iiluminmes the mechanism of 
action also of many other famili~ of enzymes. Furthermore, the 
ubiquitous occurrence ofcytoehromes P,450 will allow the detailed 
study of its molecular evolution and lead to the understanding of 
structure-function relationships in forms of this enzyme found, for 
example, in bacteria, yeasts, the common mussel and in tissues of 
a variety of mammals. This volume in the superb 'Methods in 
Enzymology' series will make a significant contribution to the 
advance of this subject area. 
Alan Wiseman 
Carbonic Anhydrase: From Biochemistry and Genetics to Physiology and Clinical Medicine; Edited by F. Botr6, G. Gros and 
B.T. Storey; VCH Verlag; Weinheim, 1991; xvi + 467 pages. DM 186,00, £70.00. ISBN 352728365x 
Tiffs volume represents the proceedings of the International 
Workshop on carbonic aahydrase, held in Spoleto. Italy in March 
1990. This meeting represented a gathering of the majority of 
research workers currently studying this enzyme in all its diverse 
facets, as indicated by the title. 
The contents are divided into five sections representing (1) 
Biochemistry, Structure and Mecl]anisms, (2) Genetics and 
Molecular Biology and lsoenzymes, (3) Secretory Systems, (4) 
Metabolism and Hormonal Control, and (5) Respiration and 
Bone. Within each section there are a number of contributions 
with a great variety of approaches, both in breadth and depth, and 
the individual fiavour of each ~opic is evident. However, care has 
been applied to the design of the workshop and thus the balance 
is good. Just to illustrate the wide variety of areas covered, one 
can see (Section i) that site-directed mutagenesis is an important 
new tool in enzyme kinetics, and several contributions address the 
use of this technique. However, tile more classic crystallographic 
approach isalso well covered. With at least eight gene loci for CA 
isoenzymes ineukaryotes there is extensive coverage of structure, 
function and regulation at the 8en¢ level in Section 2. An ¢aample 
of a new approach in this section is "Carbonic anhydrase 1II 
Expression and Promotor Function: Preliminary studies on 
cultured cells and transgenic mice' by Yvonne Edwards and 
colleagues, The relevance of this enzyme in clinical medicine is well 
covered, in particular the use of specific drugs to inhibit activity. 
For example, one contribution in Section 5 by Wistrand and 
Lindquist decribes 'Design of carbonic anhydra~ inhibitors and 
relationship between the pharmacodynamics and pharmacokinet- 
ies of Acetazolomide'. 
All in all this volume is a good research compendium giving the 
carbonic anhydrase "state-of-the-art cross the world' in 1990. 
Nick Carter 
Ionic Channels of  Excitable Membranes (second edition); By Bertil Hille; Sinaaer Associates (distributed by W.H. Freeman); 
Sunderland, MA, 1992; xiv ÷ 607 pages. £37.95. ISBN 0878933239 
Some eight years separate the appearance of the second edition 
of this (in the best sense) formidable treatise on ion.conducting 
daannels from that of its predecessor. The "slim book', as the 
preface modestly terms it, has grown by some 50%, with the 
inclusion ofl'our entirely new chapters (on iniracellular responses, 
intercellular coupling, the structures of channel proteins and the 
ccll-~iology of channels) and substantial additions to all of the 
others, This increase in size largely reflects the burgeoning of 
strttctural studies on channel proteins through recently-developed 
molecular biological approaches. 
A short introductory section concisely revises the basic 
equations defining the electrical properties of membranes and 
channels, and is fundamental to understanding the two major 
sections that follow. In the first of these, containing eight chapters, 
classical biophysical studies on the squid giant axon are elegantly 
described and explained; this leads to accounts of the 
electrophysiology of Na% K'-, Ca"'- and Cl--(:onductin8 
channels, and of their roles in various cellular processes - electrical 
and chemical synaptic transmission, sensory mechanisms and 
transepitheliai transport. The treatment of these topics is 
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